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I  I 


Sm\'  SURVli^fS  AND  IRRIGATION  WATER  FORECASTS 

FOR  OREGON 

A3  OF 

FEBRUARY  1,  1940 
*  *  * 


Issued  February  10,  1940 

by 

Division  of  Irrication,  Soil  Conservation  Service 
United  States  Departnent  oi"  A,'',ri  culture 

and 

Oregon  Agricultural  Experinent  Station,  Iledford  Branch 

Cooperating 


Data  included  in  this  report  v/ere  obtained  by 
the  agencies  listed  above >  in  coox)eration  with  the 
Oregon  State  Engineer,  U»  S.  Forest  Service,  National 
Park  Service  and  other  Federal,  State  anc.  local  organ- 
izations. 1/ 


*  *  * 


^^IBRART 


1/  The  snow  measurements  are  made  principally  by 
field  personnel  of  the  follovjing  organizations: 

STATE 

Idaho  Cooperative  Snow  Surveys 

Nevada  Cooperative  3now  Surveys 

Orecon  Agricultural  Experiment  Station 

Oregon  State  Engineer  and  corps  of  State  Watermasters 

Oregon  State  Highway  Engineers 

FEDERAL 

Department  of  Agriculture 

Forest  Service 

Soil  Conservation  Service 

V/esther  Bureau 
Depar- ;i.i.ent  of  Interior 

Bp.oxogieal  Survey 

Bvjeau  of  Reclamation 

Geological  Survey 

Indian  Service 

National  Park  Service 

PUBLIC  UTILITIES 

Ea3vern  Oregon  Light  and  Power  Company 
Porx,land  General  Electric  Cur,p\Tiy 
The  Caij.fornia  Oregon  Povjer  '"'oripany 

MUNICIPALITIES 

City  of  Corvallis 
City  of  LaGrande 
City  of  The  Dalles 

IIUNICIPAL  DISTRICTS 

Deschutes  County  Municipal  Improvement  District 

Grants  Pass  Irrigation  District 

Medford  &  Rof:ue  'River  Irrigation  Districts 

Ochoco  Irrigation  District 

Warmsprings  Irrigation  District 

2j  V/ater  content  determined  by  melting  a  measured 
sample,     (The  California  Oregon  Pov;er  Company  station) 


2/  N.  R,    =    No  Report. 
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STATUS  OF  VALLEY  PRECIPITATION  AS  OF  OCTOBER  1  TO  DATE 


Month  Oct*  Nov.  Dec,  Jan.  Period 


Section 

P 

D 

P 

D 

P 

D 

p 

D 

P 

D 

S»E* 

.69 

-0.03 

.11 

-0.78 

1.30 

+0.26 

1.5 

+0.4 

3.60 

-0.15 

s.c. 

1.14 

+0.14 

.05 

-1.65 

4.23 

+2.48 

1.9 

0.0 

7.32 

+0.97 

N.C. 

.43 

-0.37 

.07 

-1.48 

2.25 

+0.75 

2„6 

+0.8 

5.35 

-0-30 

Col.  Riv. 

.38 

-0.58 

.04 

-1,76 

1.90 

+0.30 

2.2 

+0.6 

4.52 

-1-44 

Wal.  LIts. 

2.09 

+0,84 

.09 

-1.88 

2.13 

+0.18 

1.1 

-Oob 

5.41 

-1.46 

Blue  llts. 

1.11 

-0,.^8 

,12 

-1.93 

2.16 

+0.27 

2,2 

+Ocl 

5.59 

-1.94 

Southern 

2.28 

+Oo43 

.15 

-3.74 

7.17 

+3  .44 

2.8 

-1.3 

12.40 

-1.17 

nifillanette 

5.98 

+0,10 

1,44 

-b.55 

10.26 

+2.30 

5.6 

-2oO 

21.28 

-6.15 

Area 

1.51 

+0.02 

0.26 

-2.47 

3.92 

41.25 

2.5 

-0.2 

8.18 

-1.46 

P  -  Inches  precipitation,       D  ~  Inches  departure  from  normal. 


S.E.  -  Southeastern  Oregon  range  lands,  Harney  and  Ilalheur  Counties, 

S.C.  -  Southcentral  Oregon  range  lands,  Le,ke  County  and  IO.ar;iath  County,  except 
the  Cascade  Mountains, 

N.C.  -  Northcentral  Oregon  vjheat  and  range  lands,  Crook,  Deschutes,  Jefferson, 
li.'heeler  and  part  of  Grant  Counties. 

Col. Riv,  -  Columbia  Kiver  area,  wheat  and  range  lands,  Gillian,  Ilorrow,  Sherman, 
Wasco  and  part  of  Lfrtiatilla  Counties. 

Wal.llts,  -  Uallowa  Ibuntain  area,  forest  and  range  lands,  Wallovja  and  part 
of  Baker  County. 

Blue  l.Its,  -  The  Blue  llountain  forest  and  range  area,  Union  and  parts  of  Baker, 
Grant  and  Tiiatilla  Counties, 

Southern  -  Southern  Oregon  irrigated  section,  Jackson  and  Josephine  Counties, 

VJillar.iette  -  Parts  of  Polk,  Benton,  Yamhill,  i'ashington,  Lane  and  all  of  Linn, 
Ilarion,  Clackamas  and  llultnonah  Counties, 

Note:  Data  for  the  last  month  shoxm  above  are  preliminary  only,  as  they 
are  based  on  a  fev/  stations  only.    Data  for  earlier  months  have 
been  corrected  to  include  all  the  stations  in  climatological  data 
for  the  area. 
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STATUS  OF  KCSERVOIR  STORAGE  AS  OF  FEBRUARY  TIRST 


In  the  follovjing  tabulation,  water  storaf:e  in  acre  feet  in  some 
selected  Oregon  reservoirs  as  of  About  February  1,  1^40  is  compared  vjith 
storage  as  of  approximately  the  same  tine  in  1939,  1938  and  1937. 


Acre  Feet  in  Storage 


St  orage 

Stream 

Capacity 

About 

About 

About 

About 

ReseT*voiT 

Basin 

2-1-40 

2-1-^9 

2-1-58 

2-1-37 

t-     J-    ^  1 

Agency  Valley 

Malheur 

6o,ooo 

41.290 

41,060 

22,110 
10,000^ 

22,340 

Antelope 

OiJyhee 

33  .434 

Empty 

3.750 

*  v. 

5,000^ 

Clear  Lake 

Lost  River 

440,240° 

183,000^ 

229,510° 

105,480^ 

45,480 

Crane  Prairie 

Deschutes 

55,220° 

29,210 

21,080 

40,550 

35,590 

Crescent  Lake 

Deschutes 

80,000 

28,900 

54,280 

55,570 

25,960 

Drew  Creek 

Goose  Lake 

62,500 

17^850 

32,520 

41,100 
7,568 

55,100 

Emigrant  Gap 

Rogue 

8,200 

5.805 

1,859 

Dry 

Fish  Lake 

Rogue 

7,720 

3,959 

5,800 

5,911 

4,820 

Four  Llile  Lake 

IQamath*^ 

14,000 

7,484 

9,927 

11,454 

7,550 

Gerber 

Klamath 

94,000 

36,370^ 

35,850 

44,560 

56,570 

Hyatt  Prairie 

KLanath^ 

16,000 

2,885 

10,230 

6,891 

5,500 

McKay 

Umatilla 

75,000 

15,120 

21,440 
21,620 

21,440 

4,021 

Ochoco 

Crooked 

47,500 

3,740 

10,780 

540 

Owyhee 

Ovjyhee 

715,000 

592,760 

521,500 

571,980 

629,590 

Thief  Valley 

Powder 

17,400 

5,600 

11,045 

15,541 

5,547, 

Upper  Klamath 

KLamath 

524,800^ 

265,800^ 

554,600^ 

455,200'' 

295,150'' 

Wallowa  Lake 

VJallowa 

40,920 

10,950 

56,580 

12,880 

6,960 

¥am  Springs 

Malheur 

170,000 

74,700 

157,280 

50,840 

12,440 

Willow  Creek 

lialheur 

26,000 

600® 

4,000^ 

Dry 

Dry 

a  -  Estimated. 

b  -  Available  for  use. 

c  -  40 , 500  by  agreement • 

d  -  By  ditch  to  Rogue  River  side. 

e  -  Approximate. 


STATUS  OF  WATERSHED  SOIL  MOISTURE 


Watershed  soil  noisture  outposts  were  established  on  five  southern 
Oregon  snow  courses  in  1936.    Janples  of  soil  fron  each  foot  depth  to  a 
depth  of  six  feet,  vjhere  underlying  rock  pemitted  sanpling  to  this  depth, 
have  been  taken  each  succeeding  fall  at  these  outposts.    At  each  outpost 
there  are  from  three  to  seven  sampling  locations.,  s.one  in  the  open  and  some 
near  trees  or  in  brush,  the  average  being  considered  representative  of 
topography  and  surrounding  plant  cover. 

Soil  moisture  of  each  one  foot  core,  secured  by  the  King  soil  tube, 
was  determined  by  standard  methods  and  moisture  content  determined  as 
percentage  of  the  soil  dry  weight. 

At  three  of  the  five  soil  moisture  outposts,  soil  samples  were  taken 
in  the  spring  of  1957. 

In  the  following  table  soil  moisture  content  of  the  0-3  foot  average 
depth,  3-6  foot  average  depth,  and  total  0-6  foot  average  depth  at  each 
outpost  is  expressed  as  a  percentage  of  the  October  20-22,  1937  soil 
moisture  condition  there.    In  other  v/ords,  vjatershed  soil  moistures  of  all 
dates  and  years  are  compared  with  that  of  late  October,  1937 i  because  in 
general  watershed  soil  moisture  then  vjas  the  greatest  measured  during  the 
record  period. 

It  v;ill  be  remembered  that  the  fall  of  1936  was  notably  lacking  in 
precipitation  in  southern  Oregon  and  snow  fell  on  dry  ground.  Consequently, 
some  snovj  measurements  on  January  last,  1937,  shovied  dry  ground  under  the 
snow  and  prospective  runoff  for  1937  was  discounted  about  twenty-five  to 
thirty  percent  from  what  othenvise  might  have  been  expected.    That  discount 
subsequently  proved  approximately  correct. 

It  xvas  believed  that  because  of  marked  lack  of  precipitation  during 
the  spring  and  summer  laonths  of  1939,  the  v/atersheds  mi^^t  again  be  very 
dry  by  fall,  as  in  1936,    However,  tlie  watershed  soil  moisture  samples  of 
Noverober  8,  1939  proved  this  supposition  incorrect,  as  on  the  average, 
watershed  soil  moisture  was  very  much  higher  than  in  either  the  fall  of 
1936  or  1938,  but  V7as  not  as  high  as  in  the  fall  of  I937  and  not  quite  as 
high  as  in  the  spring  of  1937.    In  the  interval  between  November  8,  1939 
and  February  9,  194-0,  heavy  rains  have  fallen  on  southern  Oregon  vratersheds. 
It  seems  safe  to  assume  that  present  watershed  soil  moisture  conditions, 
so  far  as  they  vjill  later  affect  snovj  water  yield  to  streara  flovj,  are  as 
favorable  as  at  any  time  for  several  years. 

During  the  past  season,  watershed  soil  moisture  outposts  were  es- 
tablished near  Harks  Creek  snow  course  IIo.  34-4  and  on  Blue  Ilountain  Summit 
snow  course  No.  141,    Because  there  are  no  preceding  values  vjith  which  last 
fall's  soil  moisture  contents  at  those  outposts  may  be  compared,  those  re- 
sults are  not  included  in  the  tabulation. 
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Soil  of  all  Oregon  watersheds  is  Generally  unfrozen  or  frozen  only 
to  very  shallow  depths,  and  in  liiost  locations  is  reported  as  vtet. 


Summary  of  V/atershed  Outpost 
Soil  Iloisture  Deterrainations 
Southern  Oregon  193 6-3 9  incl. 
(Soil  moisture  each  sampling  date  expressed  as 
percentage  of  that  found  in  the  fall  of  1937) 


Outpogt 

Date 

0-3 

3-6 

0-6 

Outpost 

Date 

0-3 

3-6 

0-6 

Annie 

11-14-36 

27.4 

39.2 

32.0 

Fish 

11-14-36 

48,0 

56.8 

52.8 

Spring 

10-21-37 

100.0 

100.0 

100.0 

T^ke 

5-11-37 

88.5 

89.9 

89.3 

snow 

10-18-38 

59.4 

55.5 

58.1 

snow 

10-22-37 

100.0 

100.0 

100,0 

course 

11-8-39 

60.3 

59.3 

59.9 

course 

10-14-38 

45.1 

61.5 

53.7 

Elev. 

11-7-39 

86.5 

83.4 

85.0 

6018 

4Co5 

Whale- 

11-20-36 

65.1 

75.8 

69.9 

Sis- 

11-15-36 

46.0 

back 

10-21-37 

100.0 

100.0 

100.0 

kiyou 

5-15-37 

107.8 

snow 

10-15-38 

63.2 

71.9 

67.0 

Sur-init 

10-20-37 

100.0 

course 

11-8-39 

79.1 

85.6 

82.0 

snow 

10-17-38 

51.3 

Elev. 

course 

11 -7 -3 9 

51.3 

3140 

Elev. 4 630 

Ave. 

11-3  to 

Hyatt 

11-3-36 

53.0 

73.8 

65.6 

all 

11-20-36 

47.9 

61.4 

55.1 

Prairie 

5-15-37 

94.7 

77.9 

82.3 

out- 

5-11 to 

snow 

10-20-37 

100.0 

100.0 

100.0 

posts  , 

5-15-37 

97.0 

83.9 

85.8 

course 

10-17-38 

45.2 

40.1 

41.1 

27  sam- 

10-20 to 

Elev. 

11-7-39 

75.1 

66*8 

69.9 

pling 

10-22-37 

100.0 

100.0 

100.0 

4900 

loca- 

10--14  to 

tions 

lo-j  8  -38 

52*8 

57*2 

55.0 

11--'/  to 

11  •6-3  9 

70.4 

73.8 

74.2 
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COHPARISOIJ  OF  SlIOl/  COVER  A3  OF  FEBRUARY  FIRST 
VITH  THAT  OF  PRSVIOns  YEARS 


For  Orej'nTi  as  ^  iJhole ,  and  fo-r  el'^vations  above  5rOOO  feet, 
of  the  44  snovi,    -ourbr^^  reporting;,  19  ^Jero  rieasured  last  nonth,  42 
were  neaov.red  a  -out  T-jlruary  1,  1939,        I'ere  Measured  about  Febrioary 
1,  193''L^  '^a.c  2?   j.-re  r.iuasured  about  Fsbruary  1,  1937.    Conparison  of 
records  or.  these  courses  for  the  approxiiiate  dates  mentioned  follows: 

3nov;  covRr  (^;ater  content)  now  present  above  ^.000  feet: 


As  percent  of  that  present  one  nonth  ago    9?6 

As  pei-cent  of  that  present  one  yee.T  aco    5^ 

As  percent  of  that  present  t\JO  years  ago    74 

As  percent  of  that  present  three  years  a^^o   44 


For  elevations  from  3,000  to  3,000  feet  of  the  39  snow  courses 
and  Copco  water  stations  reporting  about  February  1,  1940,  21  vjere 
measured  last  month,  37  were  measured  about  February  1,  1939,  34  v/ere 
measured  about  February  1,  1938  and  25  vjere  measured  about  February  1, 
1937*    Comparison  of  records  on  these  courses  for  the  approximate 
dates  mentioned  follows: 

Snow  cover  (vjater  content)  novj  present  from  3,000  to  5,000  feet 


As  percent  of  that  present  one  month  ago    870 

As  percent  of  that  present  one  year  ago    J>6 

As  percent  of  that  present  two  years  ago    70 

As  percent  of  that  present  three  years  ago   17 


Snow  vjater  content  on  94  percent  of  all  of  the  courses  is  less 
than  at  this  time  in  1939  and  with  20  exceptions,  out  of  117  compari- 
sons, is  substantially  less  than  on  about  February  1  of  either  1938 
or  1937. 

The  great  relative  percentage  increase  in  snow  water  content 
at  all  elevations  during  the  past  nonth  shows  the  extreme  scarcity 
of  snow  January  first  rather  than  any  great  supply  on  February  1« 

On  many  of  the  older  snovj  courses  (established  by  the  Oregon 
State  Engineer  in  1929)  the  snov/  water  content  recorded  February  1, 
1940  was  the  least  for  that  calendar  date  of  the  record  period. 

On  most  drainage  basins  throughout  the  State,  the  present 
outlook  is  for  below  normal  streamflovr  during  the  1940  irrigation 
season  unless  heavier  than  normal  snow  pack  accumulates  during  the 
months  of  February  and  March.    Additional  progress  measurements  v;ill 
be  made  on  many  snow  courses  during  the  closing  days  of  February  and 
final  spring  snow  measurements  will  be  made  on  all  courses  about  April 
first. 
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STATUS  or  SNOW  C0V3R  AS  OF  FEBRUARY  FIRST  (Con't.) 

Suiiiniary  of  Snow  Survey  Data 
by  Tributary  Drainages  as  of  about  February  First 

Number  Average  Tater  Depth  1940  Snow  Tater  Depth 
Tributary                     of  snow          in  Snovj  Cover  (In,)  expressed  as 
Drainage                       courses              (Inches)  f«  of  that  in 
 averaged  1940    1939    1936    1937  1939     1938  1937 


Owyhee  River 

1 

1 

4.8 

4.8 

8.8 

- 

9.4 

55 

- 

51 

Malheur  River 

5 
2 

3.4 
3.4 

3.3 

5.2 

5.0 

6.2 

65 

68 

53 

Burnt  River 

3 
2 
1 

2.6 
2.4 

lo8 

4.9 

3.1 

6.4 

53 

77 

28 

i'cwder  River 

5 
2 
1 

5eO 

4.6 
3.3 

8,1 

7.4 

8.4 

62 

62 

63 

Pine  Creek 

1 
1 

9.7 
9.7 

17.5 

21c4 

- 

55 

45 

- 

Grande  Ronde  River 

5 
3 
2 

7.9 
10*0 
11.2 

12.4 

14.7 

12.9 

64 

68 

V/alla  Walla  River 

1 
1 
1 

^49 

5.9 
5.9 

14.1 

9.7 

16.6 

42 

61 

36 

Umatilla  River 

4 
3 
3 

3.4 
3.5 
3.5 

6,8 

4.3 

11.1 

50 

81 

32 

Willow  Creek 

1 
1 
1 

2.8 
2.8 
2.8 

5.4 

2.8 

14.1 

52 

100 

20 

John  Day  River 

9 
7 
7 

2.5 
2.5 
2.5 

5.2 

3.8 

7.4 

48 

66 

34 

Deschutes  River 

6 
6 
3 

5.4 
5.4 
4.9 

11.5 

8*0 

18.2 

47 

68 

27 

A.' 


^9 


Crooked  Kiver 

4 

3 
2 

2.0 
2.0 
1.9 

3.9 

1.9 

5-5 

51 

105 

35 

Sandy  Hiver 

2 
2 

6.3 
6.3 

21  „  3 

]8.9 

- 

30 

33 

- 

Clackanas  River 

2 
2 

2.5 
2.5 

7»4 

5o5 

- 

34 

45 

- 

IVillanette  r.iver 

7 
4 
1 

4.6 
6.4 
6.3 

IS. 4 

9.6 

25  1 

23 

67 

25 

Earney  Basin 

4 
4 

4 

2.0 
2.0 

2,0 

1.4 

4. A 

57 

-■'.43 

45 

Silver  Laka  Fp.sin 

1 

1.0 

2a8 

- 

- 

36 

- 

- 

Warn 81-  Lake 

1 

3.0 

5.4 

- 

- 

56 

- 

- 

Unpqua  River 

5 
6 

5 

2.4 
2.1 
1.1 

9.9 

5.0 

15.6 

24 

42 

7 

Upper  Rogue  River 

11 
13 
7 

3.2 
4.8 

1.1 

7.9 

7.9 

13.6 

40 

61 

8 

Appleyate  River 

4 
4 
4 

6#3 
6.3 

6.3 

9*3 

7.4 

14.9 

68 

85 

42 

Illinois  River 

2 
2 
2 

2.7 
2.7 
2.7 

7.8 

2.4 

20.1 

35 

112 

13 

KLamath  Lake  Basiu 

19* 
20* 
15* 

2.7 
3.8 
1.1 

5.1 

5.7 

6.4 

53 

67 

17 

Goose  Lake  Basin 

3* 
2* 

1.8 
1.2 

5.7 

3.7 

32 

32 

Including  Copco  water  neasurenent  stations. 
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